Constitutive expression of human lactoferrin and its N-lobe in rice plants to confer disease resistance.
The milk protein, lactoferrin, is known to have antibacterial, antiviral, and antifungal activities. To explore the possibility of conferring disease resistance in plants by expressing this protein, the gene for the full-length human lactoferrin (HLF), as well as the N-lobe, the N-terminal half molecule (HLFN), was introduced into rice plants and expressed constitutively under the control of the cauliflower mosaic virus 35S promotor. Western blot analysis of leaves from HLF-transgenic rice plants showed an 80 kDa-band, which was about 1-2 kDa less than human milk lactoferrin. HLFN was expressed as a 45-kDa protein and retained its heparin-binding property. Deglycosylation experiments suggested that both proteins produced by the plants had plant-type oligosaccharide chains. The transgenic rice plants were assessed for resistance against disease-causing bacteria, virus, and fungi. Of the pathogens tested, significant resistance against Burkholderia (Pseudomonas) plantarii, the causative agent of bacterial seedling blight disease, was observed in the transgenic plants expressing HLF or HLFN.